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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The recording head which the member for record is made to adhere to recorded media, 
and records on said recorded media, In the recording device which records on the body of a 
recording device using the member hold container for record prepared free [ attachment and 
detachment ] while holding said member for record supplied to said recording head When said 
body of a recording device is equipped with said member hold container for record The 
recording device characterized by having a control means for carrying out read-out and the 
writing of said information to a storage means formed in said member hold container for record 
to memorize the information on arbitration temporarily or everlastingly. 
[Claim 2] the number of alphabetic characters recorded in the recording device which records 
using the recording head which make the member for record adhere to recorded media, and 
records an alphabetic character on said recorded media, and the record member hold container 
which hold said member for record supplied to said recording head — counting — carrying out — 
said counting — counting which offers the residue information on the member for record in said 
member hold container for record based on a result — the recording device characterized by to 
have a means. 

[Claim 3] the number of dots recorded in the recording device which records using the recording 
head which make the member for record adhere to recorded media, and records on said recorded 
media, and the record member hold container which hold said member for record supplied to 
said recording head — counting — carrying out — said counting — counting which offers the 
residue information on the member for record in said member hold container for record based on 
a result — the recording device characterized by to have a means. 

[Claim 4] The recording head in which the delivery for carrying out the regurgitation of the ink 
towards recorded media was established, It records using the ink hold container which holds the 
ink supplied to said recording head. In the recording device which records on said recorded 
media by generating an image pattern based on the image formation data inputted from the 
information generation source, and carrying out the regurgitation of the ink from said delivery 
according to said image pattern counting which carries out counting of the number of record dots 
for said every recorded media based on said image pattern — with a means A calculation means 
to compute the amount of ink use schedules from said number of record dots by which counting 
was carried out, An amount detection means of ink to detect the amount of ink in said ink hold 
container, and the amount of ink use schedules computed by said calculation means, A decision 
means to measure the ink consumption actually used for the record which might be based on the 
amount of ink detected by said amount detection means of ink, and to judge the existence of the 
abnormalities of a record image, and when it is judged that abnormalities are in said record 
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image The recording device characterized by having an information means to tell a user about 
the abnormalities of said record image. 

[Claim 5] The recording head in which the delivery for carrying out the regurgitation of the ink 
towards recorded media was established, It records using the ink hold container which holds the 
ink supplied to said recording head. In the recording device which records on said recorded 
media by generating an image pattern based on the image formation data inputted from the 
information generation source, and carrying out the regurgitation of the ink from said delivery 
according to said image pattern counting which carries out counting of the number of record dots 
for said every recorded media based on said image pattern — with a means A calculation means 
to compute the amount of ink use schedules from said number of record dots by which counting 
was carried out, An amount detection means of ink to detect the amount of ink in said ink hold 
container, and the amount of ink use schedules computed by said calculation means, A 
maintenance means to calculate a difference with the ink consumption actually used for the 
record which might be based on the amount of ink detected by said amount detection means of 
ink, and to hold the value, The existence of the abnormalities of a record image is judged by the 
comparison with a recovery means to perform recovery for maintaining said recording head at 
clarification, and said amount of ink use schedules and said ink consumption. In being abnormal, 
after operating said recovery means, the effectiveness of the recovery by said recovery means is 
judged from the difference of the amount of ink use schedules and ink consumption which were 
held at said maintenance means. The recording device characterized by having a decision means 
to perform image recording again when it is judged that it is effective. 

[Claim 6] claim 1 equipped with the electric thermal-conversion object for a recording head to 
generate the heat energy for ink regurgitation thru/or any 1 term of 5 — alike — the recording 
device of a publication. 

[Claim 7] A recording head is a recording device according to claim 6 which makes ink breathe 
out from a delivery with the heat energy impressed with an electric thermal-conversion object 
using the change of state produced in ink. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recording device which records by making 

members for record, such as ink and a toner, adhere to recorded media. 

[0002] 

[Description of the Prior Art] Conventionally, if the member stowage container for record 
(henceforth a "cartridge") which contains members for record, such as ink for recording on 
recorded media in a recording device and a toner, is prepared in the body of a recording device 
free [ attachment and detachment ] and the member for record is lost with record, what 
exchanges a cartridge for a new thing is known well. There are various classes of cartridges and 
it is necessary to change control of the body of a recording device according to the class of 
cartridge with which it is equipped in that case. Then, this was realized by a class, a property, 
etc. of a cartridge changing the appearance configuration of a cartridge for every class of 
cartridge as a means to offer the information on a cartridge proper to the body of a recording 
apparatus, and making the microswitch formed in the body of a recording apparatus by 
equipping the body of a recording apparatus with a cartridge push. 

[0003] Moreover, offering the residue information on the member for record in a cartridge was 



Page 4 of 23 



Japanese Laid Open Application 6-126981 



also performed by forming a level sensor in a cartridge and outputting the information from this 
level sensor to the body of a recording apparatus. 

[0004] In the ink jet recording device which records on recorded media by carrying out the 
regurgitation of the ink from a delivery on the other hand, it originates in the blinding of a 
delivery, the short supply of the ink to a delivery, etc., and, partially or on the whole, ink may not 
no longer be breathed out. Then, in the usual ink jet recording device, the recovery device for 
maintaining a delivery and its circumference at clarification etc. was formed, and when the fault 
mentioned above occurred, recovery by said recovery device etc. was performed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the thing which was mentioned above 
and which changes the configuration of a cartridge for every class of cartridge, it was difficult to 
offer much information. Moreover, since the informational contents are decided by the 
configuration of a cartridge and only lasting information can be offered For example, since 
information on new arbitration, such as a residue of the member for record in the member hold 
container for record, cannot be given, either It records, although there are few residues of the 
member for record, and the member for record is lost in the middle of record. Record grace falls 
or Although it thought that there were few residues of the member for record and the member 
hold container for record was exchanged for the new thing, it in fact still remains so much, and 
there was a trouble that the futility of a resource will arise. Furthermore, there was also a trouble 
that only the same information can be given also when a cartridge is reused, and versatility could 
not be given. 

[0006] Moreover, in what formed the level sensor in the cartridge, the measurement result by the 
level sensor is ambiguous, and a different value for every measurement will not be detected, or 
unless it is in the condition which moreover stood it still on the function in the level location, 
exact measurement will not be able to be performed, but uncertain information will be offered. 
Consequently, although the member hold container for record was exchanged for the new thing 
since it detected when it was still so much, although there were few residues of the member for 
record, the member for record was lost in the middle of record, or it was detected when there was 
little remainder of the member for record There was a possibility that the case where it in fact 
still remains so much might occur, and there was a trouble that deterioration of record grace and 
the futility of a resource may arise. 

[0007] On the other hand, in the ink jet recording device, the information about the poor 
regurgitation of the ink which originates insufficient [ supply of the blinding of a delivery or the 
ink to a delivery ] was undetectable, and since the user had looked at and judged the actually 
outputted record object, it had a trouble as shown below. 

[0008] (1) When the blinding of a delivery is slight, since the fault by that appears in some 
recorded images, it may not be found only by glancing at the recorded image. 
[0009] (2) In a color picture recording device, when it differs from the color specified by the 
recorded color, it cannot immediately judge in the thing which are the abnormalities of a 
recording device about whether color specification was mistaken. 

[0010] (3) When performing record of two or more sheets continuously especially, even if the 
poor regurgitation of ink occurs in the middle of record, if a user does not notice it, record is 
performed to the last and a lot of recorded media as the result may become useless. 
[001 1] A residue, record grace, etc. of the class of cartridge or the member for record have 
various information about record, and the purpose of this invention raises record grace by 
detecting it certainly, and is to offer the recording device which does not consume a resource 
vainly further. 
[0012] 
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[Means for Solving the Problem] The recording head which this invention makes the member for 
record adhere to recorded media, and records on said recorded media in order to attain the above- 
mentioned purpose, In the recording device which records on the body of a recording device 
using the member hold container for record prepared free [ attachment and detachment ] while 
holding said member for record supplied to said recording head When said body of a recording 
device is equipped with said member hold container for record, it is characterized by having a 
control means for carrying out read-out and the writing of said information to a storage means 
formed in said member hold container for record to memorize the information on arbitration 
temporarily or everlastingly. 

[0013] Moreover, it sets to the recording device which records using the recording head which 
the member for record is made to adhere to recorded media, and records an alphabetic character 
on said recorded media, and the record member hold container which holds said member for 
record supplied to said recording head, the recorded number of alphabetic characters — counting 
— carrying out — said counting — counting which offers the residue information on the member 
for record in said member hold container for record based on a result — what is characterized by 
having a means — In the recording device which records using the recording head which the 
member for record is made to adhere to recorded media, and records on said recorded media, and 
the record member hold container which holds said member for record supplied to said recording 
head the recorded number of dots — counting — carrying out — said counting — counting which 
offers the residue information on the member for record in said member hold container for 
record based on a result — it may be characterized by having a means. 

[0014] Furthermore, the recording head in which the delivery for carrying out the regurgitation 
of the ink towards recorded media was established, It records using the ink hold container which 
holds the ink supplied to said recording head. In the recording device which records on said 
recorded media by generating an image pattern based on the image formation data inputted from 
the information generation source, and carrying out the regurgitation of the ink from said 
delivery according to said image pattern counting which carries out counting of the number of 
record dots for said every recorded media based on said image pattern — with a means A 
calculation means to compute the amount of ink use schedules from said number of record dots 
by which counting was carried out, An amount detection means of ink to detect the amount of 
ink in said ink hold container, and the amount of ink use schedules computed by said calculation 
means, A decision means to measure the ink consumption actually used for the record which 
might be based on the amount of ink detected by said amount detection means of ink, and to 
judge the existence of the abnormalities of a record image, and when it is judged that 
abnormalities are in said record image what has an information means to tell a user about the 
abnormalities of said record image, and counting which carries out counting of the number of 
record dots for said every recorded media based on said image pattern — with a means A 
calculation means to compute the amount of ink use schedules from said number of record dots 
by which counting was carried out, An amount detection means of ink to detect the amount of 
ink in said ink hold container, and the amount of ink use schedules computed by said calculation 
means, A maintenance means to calculate a difference with the ink consumption actually used 
for the record which might be based on the amount of ink detected by said amount detection 
means of ink, and to hold the value, The existence of the abnormalities of a record image is 
judged by the comparison with a recovery means to perform recovery for maintaining said 
recording head at clarification, and said amount of ink use schedules and said ink consumption. 
When abnormal, after operating said recovery means, when it judges the effectiveness of the 
recovery by said recovery means from the difference of the amount of ink use schedules and ink 
consumption which were held at said maintenance means and it is judged that it is effective, you 
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may have a decision means to perform image recording again. 

[0015] And the recording head may be equipped with the electric thermal-conversion object for 
generating the heat energy for ink regurgitation in each invention mentioned above, and a 
recording head may make ink breathe out from a delivery further with the heat energy impressed 
with an electric thermal-conversion object using the change of state produced in ink. 
[0016] 

[Function] In invention according to claim 1 constituted as above-mentioned, the member hold 
container for record has a storage means to memorize the information on arbitration temporarily 
or everlastingly, and the information about the member hold container for record is memorized 
by this storage means. Being able to give the information on arbitration by this, to the member 
hold container for record, even if it does not change the configuration of the member hold 
container for record, moreover, this amount of information will become [ many ] as compared 
with the case where the configuration of the member hold container for record is changed. 
Moreover, the versatility of the member hold container for record also increases by rewriting the 
contents of the information memorized by the storage means. 

[0017] the number of alphabetic characters recorded in invention according to claim 2 — 
counting — carrying out — said counting — counting which offers the residue information on the 
member for record in said member hold container for record based on a result — if the amount of 
the member for record used per character calculates statistically beforehand, the amount of the 
member for record used consumed by record will be calculated by carrying out counting of the 
number of record alphabetic characters by having a means. Since the amount (initial value) of the 
member for record held in the member hold container for record in the intact condition on the 
other hand is also known beforehand, the residue information on the member for record in the 
member hold container for record is acquired by measuring said initial value and said amount 
used. 

[0018] Also in invention according to claim 3, the residue information on the member for record 
in the member hold container for record is acquired by carrying out counting of the recorded 
number of dots like invention according to claim 2 based on it. 

[0019] In invention according to claim 4, if an image pattern is generated from image formation 
data, while the amount of ink use schedules will be computed based on the image pattern by the 
calculation means, the amount of ink in an ink hold container is detected by the amount detection 
means of ink. On the other hand, after image recording is completed, the amount of ink in an ink 
hold container is again detected by the amount detection means of ink, and the amount of ink 
actually used for record by subtracting the amount of ink after record from the amount of ink 
before record is calculated. And a decision means compares the amount of ink use schedules, and 
the amount of ink actually used for record. In below the value to which the value of the amount 
of ink actually used for record subtracted the correction value in consideration of dispersion in 
ink discharge quantity etc. from the amount of ink use schedules It judges that ink is normally 
breathed out by neither the blinding of a delivery, nor the short supply of the ink to a delivery, 
and it is displayed on an information means that ink is not breathed out normally. Thereby, even 
if a user does not judge the record situation of recorded media visually, the information on the 
existence of abnormalities is offered by the recording device, and overlooking of a user of the 
record grace of the recorded media with which record was performed is also lost. 
[0020] 

[Example] Next, the example of this invention is explained with reference to a drawing. 
[0021] (The 1st example) Drawing 1 is the important section outline block diagram of the 1st 
example of the recording apparatus of this invention. As shown in drawing 1 , it has the hold 
section (un-illustrating) which holds the ink which is a member for record, and a toner, the 
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nonvolatile memory 4 as a storage means, and the cartridge side control section 3 for controlling 
R/W of the information on nonvolatile memory 4 in the cartridge 2 as a member hold container 
for record, and the cartridge 2 is formed in it free [ attachment and detachment ] to the body of a 
recording device. Nonvolatile memory 4 is the memory of a serial data I/O mold, and the storage 
capacity is 128 bits. The cartridge side control section 3 and the control board 1 of the body of a 
recording apparatus are connected [ each other ] with each signal line of R/W, and REQ, DRY, 
CLC and DATA, when the body of a recording apparatus is equipped with a cartridge 2. From 
now on, the control means for carrying out informational read-out and informational writing to a 
storage means will be constituted by the control board 1 and the cartridge side control section 3 
so that clearly. Moreover, in any case, although the body of a recording apparatus may be 
equipped with the recording head (un-illustrating) for making ink or a toner adhere to recorded 
media and it is prepared in the cartridge 2 in one, the ink or the toner of said hold circles has 
composition supplied to said recording head through a communication trunk (un-illustrating). 
[0022] Drawing 2 is the timing chart which showed the lead of data, and the light process, and (B 
of (A) of this drawing) of the timing chart of a light process and this drawing is the timing chart 
of a lead process. By drawing 2 , signs that it transmitted 1 bit of data at a time were shown, 
taking a synchronization with each signal line mentioned above. The conditions of each timing 
shown in drawin g 2 are set in a light process. Moreover, tw0<twl<tw2<tw3<tw4<tw5<tw6 and 
twl**twl', tw6**tw6 — '**tw6" — it is — moreover, a lead process — setting — tr0<trl — < — 
tr2<tr3 - < - tr4<tr5 - < - tr6, tr2=tr2', and tr5=tr5 - ' it is . 

[0023] Next, the write-in procedure of the data to nonvolatile memory 4 (refer to drawin g 1 ) is 
explained with reference to drawing 2 and drawing 3 . Although the latency time between each 
step is omitted here, proper time amount shall be established with the property of the device to be 
used, and the actuation shall be guaranteed. 

[0024] First, R/W is reset (S301). Next, it writes in DATA Rhine, data are put, and REQ is set 
(S3 02). And it judges that the cartridge side control circuit 3 (refer to drawing 1 ) returns RDY 
(S303), and if DRY is not then set, after judging with a fault and telling that, it ends, if RDY is 
set — CLK — a set (S304) — CLK is reset further (S305) and data are transmitted. After receiving 
this set of CLK, and reset, the cartridge side control circuit 3 resets RDY. And reset of RDY is 
checked (S306), if RDY is not reset, it judges with a fault, and that is told and it ends. If RDY is 
reset, it will end normally and the information on arbitration, such as ink of hold circles of the 
product partition of a cartridge 2, or a part number and a cartridge 2 or a residue of a toner, will 
be written in nonvolatile memory 4 (refer to drawing 1 ). 

[0025] Next, the read-out procedure of the data from nonvolatile memory is explained with 
reference to drawing 2 and drawing 3 . Like the case of drawing 3 , the proper latency time shall 
be established between each step, and the actuation shall be guaranteed also here. 
[0026] First, R/W is set (S401). Next, REQ is set (S402). Since RDY will be returned by the 
cartridge side control circuit 3 (refer to drawing 1 ) if REQ is set, it is checked whether RDY has 
been set (S403). If RDY is not set here, it judges with a fault, and that is told and it ends. If RDY 
is set, the data which reset a set (S404) and CLK (S405), and are written in nonvolatile memory 
4 (refer to drawing 1 ) in CLK will be read. And whether RDY is reset checks (S406), if set, it 
judges with a fault, and that is told and it ends. If RDY is reset, it will end normally. 
[0027] As explained above, while being able to give more information, such as a class, a 
property, etc. of a cartridge 2, to a cartridge 2 by forming nonvolatile memory 4 in a cartridge 2, 
and forming the control board 1 for writing information to this nonvolatile memory 4 further, and 
the cartridge side control section 2, rewriting of this information can also be performed freely 
and the versatility of a cartridge 2 increases. Here, the ink in a cartridge 2 or the residue of a 
toner can also be known by making nonvolatile memory 4 memorize the number of record dots 
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at any time. Moreover, in order to identify the class of cartridge 2, since it becomes unnecessary 
to change the configuration of a cartridge 2 for every class of cartridge 2, the configuration of a 
cartridge 2 can be unified into one, as a result low cost-ization of a cartridge 2 is attained. 
Furthermore, since the information in a cartridge 2 is freely rewritten even when it is recycled 
after a cartridge's 2 using it, playback of a cartridge 2 becomes easy. 

[0028] (The 2nd example) Drawin g 5 is the outline block diagram of the 2nd example of the 
recording apparatus of this invention. The recording device of this example For example, the 
interface 1 1 which is a recording device like a list printer which mainly performs only printing of 
an alphabetic character, and receives printing data, The ROM component 13 in which a program 
required for CPU 12 and CPU 12 which control the whole recording device to process is stored, 
The RAM component 14 which offers the work storage which CPU 12 needs, and the font ROM 
component 15 which stores a character font, The printing section 16 equipped with the recording 
head (un-illustrating) which prints an alphabetic character, and the nonvolatile memory 17 for 
memorizing the number of printing characters etc. are connected to recorded media with the data 
bus, respectively. Number count area of alphabetic characters 14a which is a momentary work 
area for carrying out counting of the number of printing characters is secured to the RAM 
component 14, and the number of printing characters by which counting was carried out by 
number count area of alphabetic characters 14a is memorized by nonvolatile memory 17 at every 
printing. Moreover, whenever the body of a recording apparatus is equipped with the cartridge 
(un-illustrating) as a member hold container for record with which nonvolatile memory 17 is 
formed in the body of a recording apparatus free [ attachment and detachment ], the contents of 
storage are cleared, namely, the number of alphabetic characters which the number of 
accumulation printing characters from the time of the body of a recording device being equipped 
with a cartridge was memorized by nonvolatile memory 17, and was recorded on it by the RAM 
component 14 and nonvolatile memory 17 — counting — carrying out — counting — counting 
which offers the residue information on the member for record in the member hold container for 
record based on a result — a means is constituted. 

[0029] The amount of the ink as a member for record held in said cartridge when said cartridge is 
intact here FV [cm3], Moreover, if the average ink consumption per single character is calculated 
statistically beforehand and the value is set to valve flow coefficient [cm3 / alphabetic character] 
Since a several n printing character is proportional to ink consumption, a several n printing 
character to consume the ink in said cartridge completely is given by n=FV/valve flow 
coefficient [an alphabetic character]. Let the value N which omitted the value of this n below in 
decimal point be the default value N for emitting warning of an ink piece. 
[0030] Next, it explains, referring to the flow chart shown in drawing 6 about actuation of this 
recording apparatus. First, if a power source is supplied to a recording device, initialization 
processing of the recording device itself will be performed (S601). At this time, number count 
area of alphabetic characters 4a is cleared, and that value serves as zero. Next, it will be in a 
standby condition until it receives printing character data (S602, S603). Reception of printing 
character data analyzes the received data (S604). And delivery and printing are performed for the 
analyzed data in the printing section 16 (S605). Whenever it carries out single-character printing 
at this time, number count area of alphabetic characters 14a is incremented. If all printing of data 
is completed, the value currently recorded on nonvolatile memory 17 will be read. When the 
number of printing characters performed to last time is memorized by nonvolatile memory 17 by 
this cartridge and it prints by this cartridge for the first time this time, the value memorized by 
nonvolatile memory 17 is zero. By adding the value of number count area of alphabetic 
characters 14a to this value, and recording on nonvolatile memory 17 again, the accumulating 
totals of the number of printing characters are counted (S606). Next, number count area of 
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alphabetic characters 14a is cleared (S607), and the value is made into zero. And the number of 
accumulating-totals printing characters called for by S606 is compared with the value of the 
default value N mentioned above (S608), and it judges whether it is an ink piece. Namely, when 
the number of accumulating-totals printing characters exceeds default value N, after judging it as 
an ink piece and performing ink piece warning (S609), it will be in the standby condition of data 
again. When the accumulating totals of the number of printing characters are less than default 
value N, ink judges that it is still and will be in the standby condition of data again. 
[003 1] Since the ink residue information in a cartridge has been acquired by carrying out 
counting of the number of printing characters in this example, without using a level sensor etc. as 
explained above, an ink residue is detectable in a stable precision. Moreover, while being able to 
attain low cost-ization of a cartridge by it becoming unnecessary forming a level sensor etc. in a 
cartridge, since it is not necessary to discard a level sensor etc. to coincidence also when a 
cartridge is discarded, the futility of a resource is lost. 

[0032] (The 3rd example) Drawing 7 is the outline block diagram of the 3rd example of the 
recording apparatus of this invention. As the recording apparatus of this example is the laser 
beam printer of the Rhine scan mold and is shown in drawing 7 The data analysis section 21 
which analyzes received data, and the dot image formation block 22 which performs image 
expansion of the data analyzed in the data analysis section 21, The video interface circuitry 23 
which receives the image data developed with the dot image formation block 22, and generates a 
video signal, The printer device section 24 equipped with the recording head (un-illustrating) 
which records on recorded media based on the video signal generated by the video interface 
circuitry 23, It consists of a counter circuit 25 which carries out counting of the pulse signal of 
the video signal generated by the video interface circuitry 23, and nonvolatile memory 26 which 
adds and memorizes the value of a counter circuit 25. Here, whenever a recording apparatus is 
equipped with the cartridge (un-illustrating) as a member hold container for record with which 
nonvolatile memory 26 is formed in the body of a recording apparatus free [ attachment and 
detachment ], the contents of storage are cleared, namely, the number of dots which the number 
of accumulation record dots from the time of the body of a recording device being equipped with 
a cartridge was memorized by nonvolatile memory 26, and was recorded on it by a counter 
circuit 25 and nonvolatile memory 26 — counting — carrying out — counting — counting which 
offers the residue information on the member for record in the member hold container for record 
based on a result — a means is constituted. Moreover, ink consumption required to print one dot 
is beforehand calculated by measurement etc., and makes the total number of dots for consuming 
all the ink in said cartridge here default value valve flow coefficient. 

[0033] Next, it explains, referring to the flow chart shown in drawing 8 about actuation of this 
recording apparatus. First, if a power source is supplied to a recording device, initialization 
processing of the recording device itself will be performed (S801). A counter circuit 25 is reset at 
this time, and that value serves as zero. Next, it will be in a standby condition until it receives 
printing character data (S802, S803). Reception of printing character data analyzes the received 
data in the data analysis section 21 (S804). And the analyzed data are developed to an image data 
with the dot image formation block 22 (S805), and delivery and printing are further performed 
for this image data in the printer device section 24 (S806). At this time, a counter circuit 25 
counts the pulse signal from the video interface circuitry 23, and is recording the number of dots 
of printing data. If printing is completed, the number of dots counted in the counter circuit 25 
will be added to nonvolatile memory 26, and it will ask for the total number of dots in this 
cartridge. Here, when printing is performed by the cartridge same also before this printing, the 
total number of dots to printing before this printing is memorized by nonvolatile memory 26, and 
it is asked for the total number of dots in the same cartridge by adding the number of dots 
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counted for every printout in the counter circuit 25, and updating that value. And the total 
number of dots called for by S807 is compared with the value of the default value valve flow 
coefficient mentioned above (S808), and it judges whether it is an ink piece. Namely, when the 
total number of dots exceeds default value valve flow coefficient, after judging it as an ink piece 
and performing ink piece warning (S809), the value of a counter circuit 25 is reset, and it 
considers as zero (S810), and will be in the standby condition of data again. When the total 
number of dots is less than default value valve flow coefficient, ink judges that it is still, resets a 
counter circuit 25 as it is (S810), and will be in the standby condition of data again. 
[0034] Also in this example, the same effectiveness as the 2nd example is acquired by carrying 
out counting of the total number of dots, and acquiring the ink residue information in a cartridge. 
[0035] (The 4th example) Drawing 9 is the outline block diagram of the 4th example of the 
recording apparatus of this invention. The recording apparatus of this example are yellow, a 
Magenta, cyanogen, and a color picture recording apparatus that records a color picture using the 
ink of four colors of black, and have CPU53 which controls this whole color picture recording 
apparatus on that body 5 1 of a color picture recording apparatus according to the program stored 
in the program ROM 55 mentioned later. After a receive buffer 54 stores temporarily the color 
picture data sent with a host computer 52, it is sent to CPU53. The program ROM 55 as a 
decision means is for CPU53 to control a color picture recording device, and the program with 
the algorithm shown in drawing 10 is stored. A frame buffer 56 is the memory holding the binary 
image pattern generated for every ink color, and has four buffers 56a, 56b, 56c, and 56d for 
every ink color. The color picture output section 58 equipped with the recording head (un- 
illustrating) has the delivery (un-illustrating) of every plurality for every ink color, respectively, 
and records on recorded media by carrying out the regurgitation of the ink from said delivery 
according to the image pattern for every ink color in a frame buffer 56. The ink residue detecting 
element 57 as an amount detection means of ink is formed in four ink hold containers (un- 
illustrating) for every ink color for holding the ink of each color, respectively, can detect the 
residue of the ink for every ink color, and can send the value now to CPU53. The ink in each ink 
hold container is supplied to each delivery corresponding to each ink color of the color picture 
output section 58 through an ink supply path (un-illustrating), respectively. The dot counter 
section 59 as a calculation means processes the color picture data sent from the host computer 
52, and is generated, within the image pattern binary [ for every color currently held in the frame 
buffer 56 ], it is the memory holding the value which counted the number of dots which should 
be recorded, and four dot counters 59a, 59b, 59c, and 59d for every color are formed. The ink 
consumption maintenance field 60 calculates and holds the amount of ink consumed when it 
recorded on the recorded media of one sheet, and four ink consumption maintenance fields 60a, 
60b, 60c, and 60d for every color are formed like the dot counter section 59. The work-piece 
field 61 is memory used as a work-piece field, this memory is used, a binary image pattern is 
generated from image data, or various processings of count of the amount of use schedules of ink 
etc. are performed. And the existence of the abnormalities of this color picture recording 
apparatus etc. is displayed on the message indicator section 62 as an information means. Next, 
image recording actuation of this example and delivery actuation of recorded media are 
explained, referring to drawing 10 . Drawing 10 is a flow chart which shows the procedure of 
delivery processing with the recording apparatus shown in drawing 9 , and shows the part of the 
processing to the delivery instruction of the programs stored in the program ROM 55. In 
addition, although the color picture recording apparatus of this example generates the binary 
image pattern of a color, since well-known processing is sufficient as processing of generation of 
a binary image pattern etc. and it is not applied to direct this invention, interpreting reception and 
the various commands contained in it, and performing color picture data from a host computer 
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52, the explanation is omitted here. 

[0036] It is started when the delivery instruction in the color picture data sent from the host 
computer 52 has been recognized, and the processing shown in drawing 10 counts first the 
number of dots which should be recorded for every binary pattern of each color in a frame buffer 

56, and sets the value to the dot counters 59a, 59b, 59c, and 59d corresponding to each color of 
the dot counter section 59, respectively (SI 001). Next, from the counted number of dots, the 
amount of use schedules of ink required to record the image in a frame buffer 56 is calculated for 
every color, and it holds in the work-piece field 61 (SI 002). Here, the amount of use schedules 
of ink is shown by the value which multiplied the ink consumption per dot by the number of 
record dots, and the ink consumption per dot is beforehand held in the program ROM 55. Next, 
the ink residue detecting element 57 detects the ink residue in front of image recording for every 
color, and the ink residue for every color is stored in the maintenance fields 60a, 60b, and 60c 
corresponding to each color of the amount maintenance field 60 of the ink used, and 60d, 
respectively (SI 003). And paper is delivered to recorded media, recording an image on recorded 
media by the color picture output section 58 according to the binary image pattern of each color 
currently held in the frame buffer 56 (SI 004). 

[0037] If all the image patterns in a frame buffer 56 are recorded, again, the ink residue for every 
color will be read from the ink residue detecting element 57, and it will subtract from the value 
in which the value is stored in each maintenance fields 60a, 60b, and 60c of the ink consumption 
maintenance field 60, and 60d, respectively (SI 005). When an image is recorded on the ink 
consumption maintenance field 60, it means that the actually consumed ink consumption was 
held for every color by this. Next, it judges whether the image recorded by the blinding of a 
delivery etc. is blurred based on the actually consumed ink consumption and the amount of ink 
use schedules currently held in the work-piece field 61 (SI 006). That is, when the relation 
expressed with the formula of >=(actual ink consumption) (amount of ink use schedules)- 
(consumption allowed value) between actual ink consumption and amounts of ink use schedules 
is materialized, it is thought that ink is breathed out as planned, therefore it can be considered 
that the image is also recorded correctly. Here, the consumption allowed value in an upper type 
is the correction value in consideration of the detection error in the ink residue detecting element 

57, dispersion of the discharge quantity of the ink per dot, etc., and this value is beforehand 
stored in the program ROM 55. On the other hand, when the relation of an upper type is not 
materialized, it is thought that ink was not breathed out normally and it can be considered that 
abnormalities, such as a blur and a poor color tone, have arisen in the recorded image. 

[0038] When it is judged that it is normal and was normally recorded based on the relation of an 
upper type, delivery processing is ended as it is. On the other hand, when it is judged that it is 
abnormal, a warning message is displayed on the message indicator section 62, and delivery 
(SI 007) processing is ended. 

[0039] As explained above, when it judges whether there are any abnormalities, such as a blur 
depended insufficient [ supply of the blinding of a delivery or the ink to a delivery ] based on 
actual ink consumption at the time of record of a 1-page image, for recording device itself and 
abnormalities are discovered, it becomes possible to warn a user promptly. Since the 
abnormalities of an image can be detected by this, without being based on visual decision of a 
user, said abnormalities can be discovered more certainly. Moreover, when it differs from the 
thing specified by the outputted color tone, if a warning message is displayed on the message 
indicator section 62, the regurgitation of ink is unusual, but since it can say that the error of color 
specification is the cause when a warning message is not displayed, the error of color 
specification can be corrected immediately and the image of a right color tone can be recorded. 
[0040] In this example, although the ink used in order to record a color picture showed the 
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example of the thing of four colors of yellow, a Magenta, cyanogen, and black, only three colors 
of not only it but yellow and Magenta cyanogen are not used, or this invention is not limited to 
the color of the ink which a color picture recording device has using the ink of other colors. 
Moreover, although 1 pixel (1 bit) of the binary image pattern in a frame buffer 56 was premised 
on corresponding to 1 dot of the image actually recorded, this invention is not limited to the 
number of dots of the record image corresponding to 1 pixel of the binary image pattern in a 
frame buffer 56, and may correspond to two or more dots whose 1 pixel of a binary image 
pattern is a record pixel. 

[0041] (The 5th example) Drawin g 11 is the outline block diagram of the 5th example of the 
recording apparatus of this invention. Image data from a host computer 72 like [ the recording 
apparatus of this example ] the thing of the 4th example Reception, From the image data, yellow, 
a Magenta, cyanogen, and the binary image pattern for every four colors of black are generated. 
It is what records the image pattern of these four colors in piles on recorded media. CPU73 and 
the receive buffer 74 which were prepared in the body 71 of a color picture recording apparatus, 
a frame buffer 76, the ink residue detecting element 77, the color picture output section 78, the 
dot counter section 79, the ink consumption maintenance field 80, and the work-piece field 81 
Since you may be the same as that of the thing of the 4th example respectively, the explanation is 
omitted. 

[0042] Differing from the thing of the 4th example by this example is the point that the recovery- 
score maintenance field 82 as the contents and the maintenance means of the program stored in 
the program ROM 75 as a decision means and the recovery device (un-illustrating) as a recovery 
means are formed. The program stored in the program ROM 75 has the algorithm shown in 
drawing 12 , and mentions it later about the detail. The recovery-score maintenance field 82 
holds the recovery score used in order to judge whether improvement in record image grace can 
be expected by performing recovery once again with a recovery device. Moreover, when 
blinding etc. arises in the delivery of the color picture output section 78, said recovery device 
performs ink feeding by the proper pressurization means formed in the ink supply path to ink 
suction or the ink jet recording head by the proper suction means, makes ink discharge more 
compulsorily than a delivery, and performs head recovery of removing the thickening ink in a 
delivery. 

[0043] Next, image recording actuation of this example and delivery actuation of recorded media 
are explained, referring to drawing 12 . Drawing 12 is a flow chart which shows the procedure of 
delivery processing with the recording apparatus shown in drawing 1 1 , and shows the part of the 
processing to the delivery instruction of the programs stored in the program ROM 75. 
[0044] It is started when the delivery instruction in the color picture data sent from the host 
computer 72 has been recognized, and the processing shown in drawing 12 counts first the 
number of dots which should be recorded for every binary pattern of each color in a frame buffer 
76, and sets the value to the dot counters 79a, 79b, 79c, and 79d corresponding to each color of 
the dot counter section 79, respectively (S1201). Next, the value of the recovery score in the 
recovery-score field 82 is initialized (S1202). The value of the amount of the ink which is needed 
as initial value at this time in the whole surface of the page which will record an image from now 
on when recording four colors in piles is used. Next, from the counted number of dots, the 
amount of use schedules of ink required to record the image in a frame buffer 76 is calculated for 
every color, and it holds in the work-piece field 81 (S1203). Here, the amount of use schedules 
of ink is shown by the value which multiplied the ink consumption per dot by the number of 
record dots, and the ink consumption per dot is beforehand held in the program ROM 75. Next, 
the ink residue detecting element 77 detects the ink residue in front of image recording for every 
color, and the ink residue for every color is stored in the maintenance fields 80a, 80b, and 80c 
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corresponding to each color of the amount maintenance field 80 of the ink used, and 80d, 
respectively (S1204). And paper is delivered to recorded media, recording an image on recorded 
media by the color picture output section 78 according to the binary image pattern of each color 
currently held in the frame buffer 76 (S1205). 

[0045] If all the image patterns in a frame buffer 76 are recorded, again, the ink residue for every 
color will be read from the ink residue detecting element 77, and it will subtract from the value 
in which the value is stored in each maintenance fields 80a, 80b, and 80c of the ink consumption 
maintenance field 80, and 80d, respectively (S1206). When an image is recorded on the ink 
consumption maintenance field 80, it means that the actually consumed ink consumption was 
held for every color by this. Next, it judges whether there are any abnormalities, like based on 
the actually consumed ink consumption and the amount of ink use schedules currently held in the 
work-piece field 81, the image recorded by the blinding of a delivery etc. becomes blurred like 
the 4th example (SI 207). 

[0046] Here, it is judged that there are no abnormalities of an image, in other cases, delivery 
processing is ended as it is, and when it is judged that there are abnormalities of an image, it 
judges whether there is any restorative hope (S1208). Here, the value currently held to the 
recovery-score maintenance field 82 at the time is compared with the total value of the difference 
of the amount of use schedules of the ink for every color currently computed previously, and 
actual consumption. That is, they are EY, EM, EC, and EK, respectively about the value which 
subtracted actual consumption from the amount of use schedules of ink for every color. When it 
carries out, it is >(value of recovery-score maintenance field) EY+EM+EC+EK+EX. It judges 
whether conditional expression is filled. Inside EX of this conditional expression It is the 
correction value in consideration of dispersion in the detection error in the ink residue detecting 
element 77, and the discharge quantity of the ink per dot, and is the constant value beforehand 
held in the program ROM 75. 

[0047] When the above-mentioned conditional expression is not filled here, even if it performs 
recovery, it is judged that there is no restorative hope, and delivery processing is ended as it is. 
On the other hand, when the above-mentioned conditional expression is filled, after judging that 
there is a restorative hope and rewriting the value of a recovery-score maintenance field to the 
value of (EY+EM+EC+EK), recovery of the color picture output section 78 is performed 
(S1209). And if recovery of the color picture output section 78 is performed, an ink residue will 
be again detected for every color by the ink residue detecting element 77 (S1204), and image 
recording will be redone. 

[0048] Although judged by the comparison with the initial value currently held to the recovery- 
score maintenance field 82 at the time of the 1st decision, since this initial value is a very big 
value as mentioned above, the above-mentioned conditional expression is surely filled with 
decision whether there is any restorative hope explained above. For this reason, when it is judged 
that abnormalities, such as a blur, are in an image from the difference of the amount of use 
schedules of ink and actual consumption after the 1st image recording, it surely operates once so 
that recovery may be performed and image recording may be performed again. Then, since the 
value of the recovery-score maintenance field 82 turns into total value of four colors of the 
difference of the amount of the ink used before performing the last recovery, and actual 
consumption, the effectiveness of the last recovery can be judged by the above-mentioned 
conditional expression at the time of decision of the 2nd henceforth. That is, it judges whether 
judging whether there is any restorative hope by whether the above-mentioned conditional 
expression is filled or there is nothing had the effective recovery performed last time, when 
effective, recovery is performed once again, recovery of the color picture output section 78 is 
aimed at, and on the other hand, when not effective, it means not performing useless recovery 
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action. 

[0049] It becomes unnecessary to carry out recovery automatically and to be able to rerecord an 
image, as long as it is effective when the abnormalities of an image are detected while detecting 
abnormalities of an image, such as a blur, based on ink consumption at the time of record of a 1- 
page image as explained above, and for a user to operate a recovery device each time. Moreover, 
since it has judged whether the recovery was effective while performing recovery, when 
recovery is not effective, the next recovery and record are not performed, but neither a recorded 
member nor ink is consumed vainly. 

[0050] Moreover, also in this example, like the 4th example, especially the color of ink is not 
restricted and 1 pixel of a binary image pattern may correspond to two or more dots of a record 
image. 

[0051] This invention forms a flight-drop also in a recording apparatus, especially using heat 
energy, and brings about the outstanding effectiveness in the recording apparatus of the ink jet 
method which records. 

[0052] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so-called mold on demand and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the case of the mold on demand By impressing at least one driving signal which gives the 
rapid temperature rise which supports recording information and exceeds nucleate boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of a 
recording head is made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by one to one as a result, it is effective. A 
liquid (ink) is made to breathe out through opening for regurgitation by growth of these air 
bubbles, and contraction, and at least one drop is formed. If this driving signal is made into the 
shape of a pulse form, since growth contraction of air bubbles will be performed appropriately 
instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, 
and it is more desirable. 

[0053] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions 
indicated by the U.S. Pat. No. 43 13 124 specification of invention about the rate of a temperature 
rise of the above-mentioned heat operating surface are adopted, further excellent record can be 
performed. 

[0054] The configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 
4459600 specification which indicate the configuration arranged to the field to which the heat 
operation section other than the combination configuration (a straight-line-like liquid flow 
channel or right-angle liquid flow channel) of a delivery which is indicated by each above- 
mentioned specification, a liquid route, and an electric thermal-conversion object is crooked as a 
configuration of a recording head is also included in this invention. 

[0055] In addition, this invention is effective also as a configuration based on JP,59-138461,A 
which indicates the configuration whose puncturing which absorbs the pressure wave of JP,59- 
123670,A which indicates the configuration which uses a common slit as the discharge part of an 
electric thermal-conversion object to two or more electric thermal-conversion objects, or heat 
energy is made to correspond to a discharge part. 

[0056] Furthermore, although any of the configuration which fills the die length with the 
combination of two or more recording heads which are indicated by the specification mentioned 
above as a recording head of the full line type which has the die length corresponding to the 
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width of face of the maximum record medium which can record a recording device, and the 
configuration as one recording head formed in one are sufficient, this invention can demonstrate 
the effectiveness mentioned above much more effectively. 

[0057] In addition, this invention is effective also when the recording head of the exchangeable 
chip type with which the electric connection with the body of equipment and supply of the ink 
from the body of equipment are attained, or the recording head of the cartridge type with which 
the ink tank was formed in the recording head itself in one is used by the body of equipment 
being equipped. 

[0058] Moreover, since the effectiveness of this invention can be stabilized further, it is desirable 
to add the recovery means against a recording head established as a configuration of the 
recording device of this invention, a preliminary auxiliary means, etc. If these are mentioned 
concretely, it is effective in order to perform record stabilized by performing the preheating 
means by the capping means, the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion object, the heating elements different from this, or such combination 
over a recording head, and reserve regurgitation mode in which the regurgitation different from 
record is performed. 

[0059] Furthermore, as a recording mode of a recording device, not only the recording mode of 
only mainstream colors, such as black, but a recording head is constituted in one, or this 
invention is very effective also in the equipment equipped with full color at least one by the 
double color color of a different color, or color mixture even with two or more combination 
although it was good. 

[0060] In this invention example explained above, although ink is explained as a liquid The thing 
which is ink solidified less than [ a room temperature or it ], and is softened at a room 
temperature, or the thing which is a liquid, Or by the above-mentioned ink jet method, since 
what carries out temperature control is common as a temperature control is performed for ink 
itself within the limits of 30 degrees C or more 70 degrees C or less and it is in the stabilization 
regurgitation range about the viscosity of ink, ink should just make the shape of liquid at the time 
of use record signal grant. 

[0061] In addition, it carries out whether the ink which prevents by making the temperature up 
by heat energy use it positively as energy of the change of state from a solid condition to the 
liquid condition of ink, or is solidified in the state of neglect for the purpose of antiflashing of 
ink is used. Anyway, ink liquefies by grant according to the record signal of heat energy. Use of 
the ink of the property which will not be liquefied without heat energy, such as what carries out 
the regurgitation as liquefied ink, and a thing which it already begins to solidify when reaching a 
record medium, is also applicable to this invention. In such a case, ink is good for a porosity 
sheet crevice or a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as 
liquefied or a gestalt which counters to an electric thermal-conversion object in the condition of 
having been held as a solid. In this invention, the most effective thing performs the film-boiling 
method mentioned above to each ink mentioned above. 

[0062] Furthermore, in addition, as a gestalt of the recording device concerning this invention, 
although prepared in one or another object as an image printing terminal of information 
management systems, such as a word processor and a computer, the gestalt of the reproducing 
unit combined with others and a reader and the facsimile apparatus which has a transceiver 
function further may be taken. 
[0063] 

[Effect of the Invention] Since this invention is constituted as it was explained above, the 
effectiveness indicated below is done so. 

[0064] In invention according to claim 1 , by forming a storage means in the member hold 
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container for record, and establishing the control means for writing information for a storage 
means further, while being able to give the information on more arbitration to the member hold 
container for record, rewriting of the information can also be performed freely and can raise the 
versatility of the member hold container for record. Moreover, since it also becomes unnecessary 
to change the configuration of the member hold container for record like before in order to 
identify the member hold container for record, the configuration of the member hold container 
for record can be unified, as a result low cost-ization can be attained. Furthermore, reuse of the 
member hold container for record also becomes easy by rewriting freely the information 
memorized by the storage means. 

[0065] the number of alphabetic characters recorded in invention according to claim 2 — 
counting — carrying out — said counting — counting which offers the residue information on the 
member for record in said member hold container for record based on a result — even if it does 
not form a level sensor in the member hold container for record, the residue of the member for 
record can detect by carrying out counting of the number of record alphabetic characters, and 
more exact residue information can acquire by having a means. Moreover, the futility of a 
resource can be lost, also in case low cost-ization of the member hold container for record can be 
attained and the member hold container for record is discarded further, since it is not necessary 
to form a level sensor, and counting — the effectiveness same also as what carries out counting of 
the number of dots recorded in the means is acquired. 

[0066] A calculation means to compute the amount of ink use schedules in invention according 
to claim 4, An amount detection means of ink to detect the amount of ink in an ink hold 
container, and the amount of ink use schedules and the ink consumption actually used for record 
are measured. By displaying that on an information means, when it has a decision means to judge 
the existence of the abnormalities of the record image by the blinding of a delivery, or the fault 
of the supply of ink to a delivery and is abnormal Since it becomes possible to judge said 
abnormalities automatically with the recording device itself even if a user does not check 
visually, there is also no oversight of said abnormalities of a user and said abnormalities can be 
discovered certainly. 

[0067] When the abnormalities of the record image by the blinding of a delivery or the fault of 
the supply of ink to a delivery are detected in invention according to claim 5 in addition to the 
effectiveness mentioned above By a recovery means' performing recovery based on the 
difference of the amount of ink use schedules calculated with the maintenance means, and actual 
ink consumption, as long as there is a restorative hope, and repeating doing image recording 
again again Even if a user does not operate a recovery means, recovery is automatically made 
each time until a recording head is recovered, and the image finally recorded correctly can be 
obtained. Moreover, since decision whether recovery was effective is also performed with the 
decision means, when recovery is not effective, the next recovery and record are not performed, 
but neither recorded media nor ink is consumed vainly. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the recording device which records by making 
members for record, such as ink and a toner, adhere to recorded media. 



PRIOR ART 



[Description of the Prior Art] Conventionally, if the member stowage container for record 
(henceforth a "cartridge") which contains members for record, such as ink for recording on 
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recorded media in a recording device and a toner, is prepared in the body of a recording device 
free [ attachment and detachment ] and the member for record is lost with record, what 
exchanges a cartridge for a new thing is known well. There are various classes of cartridges and 
it is necessary to change control of the body of a recording device according to the class of 
cartridge with which it is equipped in that case. Then, this was realized by a class, a property, 
etc. of a cartridge changing the appearance configuration of a cartridge for every class of 
cartridge as a means to offer the information on a cartridge proper to the body of a recording 
apparatus, and making the microswitch formed in the body of a recording apparatus by 
equipping the body of a recording apparatus with a cartridge push. 

[0003] Moreover, offering the residue information on the member for record in a cartridge was 
also performed by forming a level sensor in a cartridge and outputting the information from this 
level sensor to the body of a recording apparatus. 

[0004] In the ink jet recording device which records on recorded media by carrying out the 
regurgitation of the ink from a delivery on the other hand, it originates in the blinding of a 
delivery, the short supply of the ink to a delivery, etc., and, partially or on the whole, ink may not 
no longer be breathed out. Then, in the usual ink jet recording device, the recovery device for 
maintaining a delivery and its circumference at clarification etc. was formed, and when the fault 
mentioned above occurred, recovery by said recovery device etc. was performed. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since this invention is constituted as it was explained above, the 
effectiveness indicated below is done so. 

[0064] In invention according to claim 1 , by forming a storage means in the member hold 
container for record, and establishing the control means for writing information for a storage 
means further, while being able to give the information on more arbitration to the member hold 
container for record, rewriting of the information can also be performed freely and can raise the 
versatility of the member hold container for record. Moreover, since it also becomes unnecessary 
to change the configuration of the member hold container for record like before in order to 
identify the member hold container for record, the configuration of the member hold container 
for record can be unified, as a result low cost-ization can be attained. Furthermore, reuse of the 
member hold container for record also becomes easy by rewriting freely the information 
memorized by the storage means. 

[0065] the number of alphabetic characters recorded in invention according to claim 2 — 
counting — carrying out — said counting — counting which offers the residue information on the 
member for record in said member hold container for record based on a result — even if it does 
not form a level sensor in the member hold container for record, the residue of the member for 
record can detect by carrying out counting of the number of record alphabetic characters, and 
more exact residue information can acquire by having a means. Moreover, the futility of a 
resource can be lost, also in case low cost-ization of the member hold container for record can be 
attained and the member hold container for record is discarded further, since it is not necessary 
to form a level sensor, and counting — the effectiveness same also as what carries out counting of 
the number of dots recorded in the means is acquired. 

[0066] A calculation means to compute the amount of ink use schedules in invention according 
to claim 4, An amount detection means of ink to detect the amount of ink in an ink hold 
container, and the amount of ink use schedules and the ink consumption actually used for record 
are measured. By displaying that on an information means, when it has a decision means to judge 
the existence of the abnormalities of the record image by the blinding of a delivery, or the fault 
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of the supply of ink to a delivery and is abnormal Since it becomes possible to judge said 
abnormalities automatically with the recording device itself even if a user does not check 
visually, there is also no oversight of said abnormalities of a user and said abnormalities can be 
discovered certainly. 

[0067] When the abnormalities of the record image by the blinding of a delivery or the fault of 
the supply of ink to a delivery are detected in invention according to claim 5 in addition to the 
effectiveness mentioned above, based on the difference of the amount of ink use schedules 
calculated with the maintenance means, and actual ink consumption, it repeats a recovery means 
performing recovery, as long as there is a restorative hope, and doing image recording again 
again. Even if a user does not operate a recovery means, recovery is automatically made each 
time until a recording head is recovered, and the image finally recorded correctly can be 
obtained. Moreover, since decision whether recovery was effective is also performed with the 
decision means, when recovery is not effective, the next recovery and record are not performed, 
but neither recorded media nor ink is consumed vainly. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the thing which was mentioned above 
and which changes the configuration of a cartridge for every class of cartridge, it was difficult to 
offer much information. Moreover, since the informational contents are decided by the 
configuration of a cartridge and only lasting information can be offered For example, since 
information on new arbitration, such as a residue of the member for record in the member hold 
container for record, cannot be given, either It records, although there are few residues of the 
member for record, and the member for record is lost in the middle of record. Record grace falls 
or Although it thought that there were few residues of the member for record and the member 
hold container for record was exchanged for the new thing, it in fact still remains so much, and 
there was a trouble that the futility of a resource will arise. Furthermore, there was also a trouble 
that only the same information can be given also when a cartridge is reused, and versatility could 
not be given. 

[0006] Moreover, in what formed the level sensor in the cartridge, the measurement result by the 
level sensor is ambiguous, and a different value for every measurement will not be detected, or 
unless it is in the condition which moreover stood it still on the function in the level location, 
exact measurement will not be able to be performed, but uncertain information will be offered. 
Consequently, although the member hold container for record was exchanged for the new thing 
since it detected when it was still so much, although there were few residues of the member for 
record, the member for record was lost in the middle of record, or it was detected when there was 
little remainder of the member for record There was a possibility that the case where it in fact 
still remains so much might occur, and there was a trouble that deterioration of record grace and 
the futility of a resource may arise. 

[0007] On the other hand, in the ink jet recording device, the information about the poor 
regurgitation of the ink which originates insufficient [ supply of the blinding of a delivery or the 
ink to a delivery ] was undetectable, and since the user had looked at and judged the actually 
outputted record object, it had a trouble as shown below. 

[0008] (1) When the blinding of a delivery is slight, since the fault by that appears in some 
recorded images, it may not be found only by glancing at the recorded image. 
[0009] (2) In a color picture recording device, when it differs from the color specified by the 
recorded color, it cannot immediately judge in the thing which are the abnormalities of a 
recording device about whether color specification was mistaken. 
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[0010] (3) When performing record of two or more sheets continuously especially, even if the 
poor regurgitation of ink occurs in the middle of record, if a user does not notice it, record is 
performed to the last and a lot of recorded media as the result may become useless. 
[001 1] A residue, record grace, etc. of the class of cartridge or the member for record have 
various information about record, and the purpose of this invention raises record grace by 
detecting it certainly, and is to offer the recording device which does not consume a resource 
vainly further. 



MEANS 



[Means for Solving the Problem] The recording head which this invention makes the member for 
record adhere to recorded media, and records on said recorded media in order to attain the above- 
mentioned purpose, In the recording device which records on the body of a recording device 
using the member hold container for record prepared free [ attachment and detachment ] while 
holding said member for record supplied to said recording head When said body of a recording 
device is equipped with said member hold container for record, it is characterized by having a 
control means for carrying out read-out and the writing of said information to a storage means 
formed in said member hold container for record to memorize the information on arbitration 
temporarily or everlastingly. 

[0013] Moreover, it sets to the recording device which records using the recording head which 
the member for record is made to adhere to recorded media, and records an alphabetic character 
on said recorded media, and the record member hold container which holds said member for 
record supplied to said recording head, the recorded number of alphabetic characters — counting 
— carrying out — said counting — counting which offers the residue information on the member 
for record in said member hold container for record based on a result — what is characterized by 
having a means — In the recording device which records using the recording head which the 
member for record is made to adhere to recorded media, and records on said recorded media, and 
the record member hold container which holds said member for record supplied to said recording 
head the recorded number of dots — counting — carrying out — said counting — counting which 
offers the residue information on the member for record in said member hold container for 
record based on a result — it may be characterized by having a means. 

[0014] Furthermore, the recording head in which the delivery for carrying out the regurgitation 
of the ink towards recorded media was established, It records using the ink hold container which 
holds the ink supplied to said recording head. In the recording device which records on said 
recorded media by generating an image pattern based on the image formation data inputted from 
the information generation source, and carrying out the regurgitation of the ink from said 
delivery according to said image pattern counting which carries out counting of the number of 
record dots for said every recorded media based on said image pattern — with a means A 
calculation means to compute the amount of ink use schedules from said number of record dots 
by which counting was carried out, An amount detection means of ink to detect the amount of 
ink in said ink hold container, and the amount of ink use schedules computed by said calculation 
means, A decision means to measure the ink consumption actually used for the record which 
might be based on the amount of ink detected by said amount detection means of ink, and to 
judge the existence of the abnormalities of a record image, and when it is judged that 
abnormalities are in said record image what has an information means to tell a user about the 
abnormalities of said record image, and counting which carries out counting of the number of 
record dots for said every recorded media based on said image pattern — with a means A 
calculation means to compute the amount of ink use schedules from said number of record dots 
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by which counting was carried out, An amount detection means of ink to detect the amount of 
ink in said ink hold container, and the amount of ink use schedules computed by said calculation 
means, A maintenance means to calculate a difference with the ink consumption actually used 
for the record which might be based on the amount of ink detected by said amount detection 
means of ink, and to hold the value, The existence of the abnormalities of a record image is 
judged by the comparison with a recovery means to perform recovery for maintaining said 
recording head at clarification, and said amount of ink use schedules and said ink consumption. 
When abnormal, after operating said recovery means, when it judges the effectiveness of the 
recovery by said recovery means from the difference of the amount of ink use schedules and ink 
consumption which were held at said maintenance means and it is judged that it is effective, you 
may have a decision means to perform image recording again. 

[0015] And the recording head may be equipped with the electric thermal-conversion object for 
generating the heat energy for ink regurgitation in each invention mentioned above, and a 
recording head may make ink breathe out from a delivery further with the heat energy impressed 
with an electric thermal-conversion object using the change of state produced in ink. 



OPERATION 



[Function] In invention according to claim 1 constituted as above-mentioned, the member hold 
container for record has a storage means to memorize the information on arbitration temporarily 
or everlastingly, and the information about the member hold container for record is memorized 
by this storage means. Being able to give the information on arbitration by this, to the member 
hold container for record, even if it does not change the configuration of the member hold 
container for record, moreover, this amount of information will become [ many ] as compared 
with the case where the configuration of the member hold container for record is changed. 
Moreover, the versatility of the member hold container for record also increases by rewriting the 
contents of the information memorized by the storage means. 

[0017] the number of alphabetic characters recorded in invention according to claim 2 — 
counting — carrying out — said counting — counting which offers the residue information on the 
member for record in said member hold container for record based on a result — if the amount of 
the member for record used per character calculates statistically beforehand, the amount of the 
member for record used consumed by record will be calculated by carrying out counting of the 
number of record alphabetic characters by having a means. Since the amount (initial value) of the 
member for record held in the member hold container for record in the intact condition on the 
other hand is also known beforehand, the residue information on the member for record in the 
member hold container for record is acquired by measuring said initial value and said amount 
used. 

[0018] Also in invention according to claim 3, the residue information on the member for record 
in the member hold container for record is acquired by carrying out counting of the recorded 
number of dots like invention according to claim 2 based on it. 

[0019] In invention according to claim 4, if an image pattern is generated from image formation 
data, while the amount of ink use schedules will be computed based on the image pattern by the 
calculation means, the amount of ink in an ink hold container is detected by the amount detection 
means of ink. On the other hand, after image recording is completed, the amount of ink in an ink 
hold container is again detected by the amount detection means of ink, and the amount of ink 
actually used for record by subtracting the amount of ink after record from the amount of ink 
before record is calculated. And in below the value to which the value of the amount of ink 
which measured the amount of ink use schedules and the amount of ink actually used for record, 
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and was actually used for record with the decision means subtracted the correction value in 
consideration of dispersion in ink discharge quantity etc. from the amount of ink use schedules, 
they are the blinding of a delivery, the short supply of the ink to a delivery, etc. It judges that ink 
is not breathed out normally and it is displayed on an information means that ink is not breathed 
out normally. Thereby, even if a user does not judge the record situation of recorded media 
visually, the information on the existence of abnormalities is offered by the recording device, and 
overlooking of a user of the record grace of the recorded media with which record was 
performed is also lost. 



EXAMPLE 



[Example] Next, the example of this invention is explained with reference to a drawing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section outline block diagram of the 1st example of the recording 
apparatus of this invention. 

[Drawing 2] It is the timing chart which showed the lead of the data in the recording apparatus 
shown in drawing 1 , and the light process, and (B of (A) of this drawing) of the timing chart of a 
light process and this drawing is the timing chart of a lead process. 

[Drawing 3] It is the flow chart which shows the write-in procedure of the data to the cartridge 
shown in drawing 1 . 

[Drawing 4] It is the flow chart which shows the reading procedure of the data from the cartridge 
shown in drawing 1 . 

[ Drawing 5 ] It is the outline block diagram of the 2nd example of the recording apparatus of this 
invention. 

[Drawing 6] It is the outline flowchart which shows actuation of the whole recording apparatus 
shown in drawin g 5 . 

[Drawing 71 It is the outline block diagram of the 3rd example of the recording apparatus of this 
invention. 

[Drawing 8] It is the outline flowchart which shows actuation of the whole recording apparatus 
shown in drawing 7 . 

[Drawing 9] It is the outline block diagram of the 4th example of the recording apparatus of this 
invention. 

[Drawing 10] It is the flow chart which shows the procedure of delivery processing with the 
recording apparatus shown in drawing 9 . 

[Drawing 11] It is the outline block diagram of the 5th example of the recording apparatus of this 
invention. 

[Drawing 12] It is the flow chart which shows the procedure of delivery processing with the 
recording apparatus shown in drawing 11 . 
[Description of Notations] 

1 Control Board 

2 Cartridge 

3 Cartridge Side Control Section 
4, 17, 26 Nonvolatile memory 

1 1 Interface 
12, 53, 73 CPU 
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13 ROM Component 

14 RAM Component 

14a The number count area of alphabetic characters 

15 Font ROM Component 

16 Printing Section 

21 Data Analysis Section 

22 Dot Image Formation Block 

23 Video Interface Circuitry 

24 Printer Device Section 

25 Counter Circuit 

5171 Body of a color picture recording device 
52 72 Host computer 

54 74 Receive buffer 

55 75 Program ROM 

56 76 Frame buffer 

57 77 Ink residue detecting element 

58 78 Color picture output section 

59 79 Dot counter section 

60 80 Ink consumption maintenance field 
6181 Work-piece field 

62 Message Indicator Section 

82 Recovery- Score Maintenance Field 



[Translation done.] 
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[0 0 2 3] JF»»tt^tU4 (iai#fig) ^© 

x-^Off^&^flltC'^T, B2$3«fctf0 3£#JIH 

[0 0 2 4] ST, R/WS'J-b-y hTS (S 3 0 
1) o ifttCDATASK McSSa*'?-****, R 
EQ£t'y (S 3 0 2) , ^l/T, /j~hU yp 

«ijffl@g&3 tfRDY£jgUT<-5©£$!l 

SfL, (S 3 0 3) , -toRffcDRYjw-fey hsnrv>a 
u n tf 7 * - ji/ h t f ijje l od g s» s irrjfe s »7 

T-5o RD Y#Hr>y h^ftTt^fttJ, CLK£-fe>yh 
(S304) , ^^CCLKS'Jtyh (S 305) h 
Tx-^SSslTSo £©CLK©-fe>;/ K U-feyh* 
tl-hUy ymM&®& 3BRDYS 
UiryhfSo fit, RDYOUiry h©«tig£L 

(S 3 0 6) , RDY^u-ty h^nrv^ttna^* 

-frbtmUL. ^©if£We>#TH7T5, RDY*« 
U-fey h3ftTV>ft«IE*fcl|*7U #-MJyS?2© 

U4 (bi#jd t^&sfts. 

[0 0 2 5] ^tC, ^tt^tUiJ^©?-?©!?). 
fflLfilC^^T, K2£=fctfia3£#MLTIKMT 

[0 0 2 6] £1*. R/W£t7 h-T4 (S4 0 1) . 
*CREQ&tyht§ (S4 0 2) , REQ^tyh 
Sn«t*-h'Js/5?«iWWIif»3 (01#i) fciD 
RDYMSni©-?, RDY*J-fey h$nfc*SfllB 
f« (S 4 0 3) . ^ETJRDYiJStyhanwaW 

RDYAityh^nWS&f.a. CLKSt-yh (S 
4 0 4), CLKS'Jty h (S 4 0 5) U 5p#5Stt 

mr. *i/TRDY*t'jti» HsnTiia^sisi 

(S 4 0 6) , -fey h^nfc*S^S7*-;l/htWS 
TV>ftfiftEflrfc*!n"rs. 



(5) #ggsp6-l 2 6 9 8 1 

8 

[0 0 2 7] Zl±mWl<rc£5\Z, rt-MJyS^K* 
#58tt^y 4£»W\ 2e>i'~©^#^tt^U4fc 

*-h'Jy vfflHfflSB 2 SSWS 21 tT. h U y i? 
2 OSfi^#tt«S. =fcD#<©fMR£#-HJ-yv2C 
#&1i:*j:itf»T?£5££'bfc, £©««©*£&* 
afifcfrfc*., *-h'JyS^2©fllffltt«tS*«. Z\Z\ 

^tt, #-HJ y i?2fa<D- / (>P&Z>Wthi— ©a 

»ffj-r a fcse> h u y $? 2 ©astute*- h U y 

v 2 ©JB#£g*.S&5'e>&< &5©T?>&- h U y V 2 
v 2 tftefflftK: U1M ^Jl/$n§*-&Tfe*- h U y v 

2rt©**w«asi;:»*«*&fta© v e. *-h'J7v 

[0 0 2 8] (if 2 *ffi«) 0 5 tt, *5Pjf ©52»gg 
0®2Sm«|©«lS^ay^HTf»5. **»J©|H» 
20 PI^^UXhv ? U>3'©±5^^tS:^0SI^ 

>?-7x^Xl 1 SBSS*£#©1lll»£fTfc5 C 

PU12i. CPU12 fimmZff 1S.O <D\Z>&W£y*U 
^AWiStlSROMif 1 3 t. CPU12M 
^i:fSffHIHtt*&««-rSRAMfS7-l 4i:. £f 
7*>hS*tt-r^7^->l-ROM*7-l 5 t, «I2S 

^ss 1 6 1. w?x^»^*ffiifrsfcs&o^5fitt^ 

t'J 1 7t«». ^ft^ftx-^^ftSKSftT^-B. 
50 RAM*? 1 4KB, fil^A^jRStHSf-Bfcft©-© 

0, X?ft*^>MH«l4aT?SHR$nfcW^S:?* 

tt, EP'fwffiS^ffSStt^^'j 1 7 tettsns. * 

fc, ^ff^tt^^u 1 7 at, mm&m^mzmm^z 
m n e n § IE® « mi t l t © * - h u y y 

(^H^) *». E»«M*#:!'S*$ft5ffifciH«rt5g£ 

72ft3fc©T$>3o -r^ti^^ff^tt^^ij i 
7 ctt. * - h u y 'ymmmm*mzmmznrcm& 

40 W*^t'Jl7t:j;oT, |E»$ftfcX?»cSSf- 

[0 0 2 9] Z\Z\T\ Kfffi*-hUy^*»*ffiffl©t€ 
fcmrfH*- h U y vfciR§$ftT^5fa®fflgWt LT 
©^>i/©SSFV [cm 3 ] , Sfc, f*-^S") 

©^ws-f >5'iB»aa«isffl-fi5jfc*»T*^ ^©« 

SCV [cm 3 tfSt, WS*-hUy^W 

©'f>^*»^t^»Sft*fc*©Bl?X?ftntt, 

50 V/CV K¥] T#^6ft-S> 0 2L©n©«S/h»^£t 
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[0 0 3 0] mz, *E»gK©»fptt3ViT, H6fc 

atffrfcfcns (S60D o c©2:*fc:s??*#»>> 

h«B4a#£MJ73n. ^©ttti-tfat&s,, 
EP^*^5*-^Sgff-r**T?#WttlBi:aS (S 6 0 

2. S 6 0 3) . BJ^x^-^ssff-rst, §#L 

fcx-^OWWSff&S (S 6 0 4) . ^LT, MtL 
fcx-^SBl^ffil Bl^SfrfcS (S6 0 

5) . Z.<Dt$lZ. -^HJ^-r«»t*^«*9>h 

£T*7l/fc&, ^flKStt^U 1 7 caaft^nTvss 

ffi^I^fflt. ^fflStt^'J 1 7CttCO*-hiJy 

H«I » T £ © * - h U y i?TWT- 13. r> fc»fr t tt, 

£©«C:£¥»#tf>h»*l 4 aOttSJtWUTB^ 

Sf£*'j7>hT^ (S 6 0 6) . S^ffc&f >f« 

fi«14a^?U7L (S 6 0 7) , ^©fi^ifnfcf 
§o ^bT. S 6 0 6T?*»6nfc*^BJ^S:?»:tW 
j£L£££*N©fii££Jfc«L (S 6 0 8) , 7>^W 

tt»ft*fTfcofc (S 6 0 9) Hr/x-^©#« 

[0031] M±mMLTz£5\z*mM&mz, u^ji 

£-hUy^ft©7>^SI*fif*£#T^S©T, 

* - h U y 1 V >+N£ tfS ftgtffc < & 5 
£ t fc i 0 , * - h- U y yoffia X Mfc^Hns £ £ t> 

[0 0 3 2] (jg 3 *SS0tJ) M 7 tt, *S§HJ©f2SS^ 
©SB3§S«W©*ll&7ny*BT?ifc.5. **JI#iJ©|H* 

«T«2 1 x-^#t)TgE2 lTiff^nfer-^©^ 
;*-^MS?£fr&5 Fy h-f *->>J§M£:7ny£ 2 2 
£, Fy M ^-«n>^ 2 2T?SIH3n&'f * 

>^-7x-TXlHli^2 3£. b'f^>^-7i-f xnr 
SS2 3 Ttlife^nfc^^^fcStJVsTSEEftttfrfc 

*SK2 4i:, bff^-f >^-7x-TX[flISS2 3T4)SS 



tlfc K f*:*fl^©/WX#^£ff*-r Sj& >^ @SS 2 
5£. *^>^@Sl2 5 0fi*jD#bTfeitbT^<^ 
#5Stt*t U 2 6 t^6*JS*n*. ^ifSgtt 

2 en ia»SB*#t*KSffiti8W6n*aa 

u y v^fB»se*fr fc3t#£ nfcu&sw* s ©n«!B» 

Fy h&#*BE1t3tt, ti^>irmt&2 5*3J:rPF#5Stt 
10 ^iJ2 6KJ;oT. K«3n& Fy h*&tHRU tf- 

8*fim£g«?-*fr»fHS!£Wjs-rs. i^© 

f y h sai^-rsotjessa'f >^mmm\t^mmm 

fciD^^ftT^D, CCT«MSE*-hUy^W© 
^>*££T«**r*£ft©«Fy hft£. MiCV 
£T3o 

[0 0 3 3] *IB»gB©»fPKt3HT, H8C 

7xvit7u-?*r-v&*m\s~D-?mft*. ib 
^ a*tffat»ns (S8oi) c ^©£^!c*^>^0ss 

2 5«fJ-feyh^n, tOllKDtas. ^fc. fPf 
A^x-^SSttfSSTr^iJRlBta* (S 8 0 2, 

s 8 o 3) . Ep^^x-^as^rst, x-^«Wf 

«52 IT?, S^b&x-^OffWSffa^ (S8 0 
4) „ -fLT, ifWLfc^-^S, K7H^-jf«l5 
^Dy>?2 2T?-f ^-yr-^MIl (S 8 0 5) , 
SSfcdO-l'^— ^x-^S^U>^**iai52 4fc« 
t>, m^&fitio (S 8 0 6) . ^©£^, *>j7>^lpl 
S#2 5tttrx*-f >^-7x-fXig»2 3^e,©AVI/X 

50 «n%z<y>hv, 9*f-^©p!/ h«sas«L/Tv> 

W«TLfc6, U 2 6fc, 

^0S|2 5T*-j?>hLfcFy hS^iD#L, ^©*- 
h'Jy^TOttFy h»S*»5. C©EP^© 
WtCfelBjU*- h U y ^T9l*^fra^nTV^*^t 

W» ; EU2 6(;!t ^©EP^©W©^ST 

©«Hy h»*ie«$nT*r), w^nmzx^yz 

ESS 2 5T*^>hLfcFy h*SinSLT^©ffiSS 
fff 5 21 £T?. I^U*- h U y ^T?©» H y MSc«»*» 

40 MibfcSSttCVWfitattKL (S 8 0 8) , i->^7 

nW&ZWZ-DTc (S 8 0 9) gfcTf, *>»^@jfS2 5 
©fit* U -fey hLT-ifniiL (S8 10) , Htfx-* 
©#««*ta*. »Hy hS^mSffiCV&TH^T 

>^lUif&2 5S'Jtyhl/ (S8 1 0) , S^x-^O 

[0 0 3 4] *a«Wt*HTt), 
50 T:ft-MJyv'ft©'f >#8*fi!««#-5;i£fc±0. 



11 

m 2 mmm t nmommm s ns . 

[0 0 3 5] <SS4£J6M) H9tt, *3iHBoC»S1fi 
o»4*«flf!lo«l»^ny^HT?**. ***«OE« 

mm\t, -fin- v-t£>5\ i/7y, :/5y^©4& 

^©*7-ItE»gt*f5 1 fcte, £ 

5CPU5 3Ht5„ gfi/ty^r 5 4(i, *XFn 

-BtKjfCtefflLfcft, CPU5 3tc3l3t>0T&3„ W 
$r^g:£l<T©:/D^5AROM5 5te, CPU5 3*S 

hi o twtr^uXASfco^n^Atftf&ttsn 

-f>?fi«i:4^©/^73'5 6a, 5 6b, 5 6c, 
©ttfflP CF0tS) £*L. 7WA;ty77 5 6fiffl 

1^5 *>©*?& ?k #-f >^fitt©-r >^©M£$tttj 

PFBIjR) &?>LT, #5-lIi#ffl7j«5 8 

atl>T©Hy h*«7>^a55 9 t4, *Xh3>b°^- 
* 5 2 i »3SI6nfc*7-pI«x-3'*«ll!LT*fiES 
tl. 71/-AA'7 7 7 5 6fc«*SF3nTV>«6fift©2 

*7>^59a, 5 9 b, 5 9 c, 5 9 dtfffgtf^nT 
H5. 'f>^mi«JSil*6 0H, lft©»fBStt#: 

«?#LT£<fc©T, h7J>7>^gB5 9 iHfllfc, 
M«©4^©^>7l|«M^««6 0a, 6 0 b, 

60c, 6 o d*JKfte>nrn*. y-7i*6i(t 

MbT, Mftx-*# 6 2 «©■«/■<*->££& 

LfciQ, i->^©ffiffl^£»©ff-#^©#^^ffiJI^ff 
fcfcti*. fLT, ^©*9-H«fBSSS©S^©*- 

$n?>o jfcfc, **SfiW©BJM2»»^j;«ES» 

110(1 0 9 [Ctk LfcfESSBT©. ffsBSfflao^Ji 



(7) W6- 1 2 6 9 8 1 

«©a5»**b&'b©T?»*. **»j©*^- 

*R. £frl/fcrt*5, #5-©2MHtt/1i'->££jS 
TSfcOT?****. 2ttBf«/^^->©4^©ffla» 

^a©®aTi;<, ess+ssKKflssfcoTyttai-i© 
t, cjiT?tt*©iiKtt#i»-r5. 

[0 0 3 6] 0 1 0 [I^LfcffiSte, *Xha>ka- 
i0 * 5 2^5al5,nT^&*7-lii«7 i -^*©S^^r 

6ft©#e©2«/^^->#t, tas-r^^F-y h©» 

£#<7>hU h*9>^»5 90#efcMJSLfc 
F'7h*7>^5 9a, 5 9 b, 5 9 c, 5 9 d iZ-Ztl 
fWOHSty hf* (S 1 0 0 1) . #>7> 
NLfe^yht^S, AAy 7 7 5 6|*J©|B&£ 

iBft-rsoCiKS/S-f >^©ffiffl^s**#fi#[cth» 

U 7-^ffi«6 1 ftfC-fgjfLTiK (S 1 0 0 2) „ 
zz\r, -Oi/a&Mtt-mz, 1 MS9©-f 

D©-f>^»SB, f&7"D^5AROM5 5fifc« 

KfsnTu*. -f >9mmktm5 7\z^r,mm 

IB»W©-f>^Sft£#6«CtftftlL/» &&«©-T>? 

■en-en^r >^ffiffl»»»«« 6 o ©^fifc» 

*lfcTO«6 0a, 6 0 b, 60c, 6 0 d f*?K«- 
ttLT&< (S 1 0 0 3) . -e-LT, 7I/-AA777 

5 6\H\zum-£tLT^&&&(D2mmw^~>iz$t-o 

ttEfttt#&H*LTVi< (S 1 0 04) . 

50 [0 0 3 7] 71/-AA'-y7r 5 6 F*J0H#jA 
^Tte»Lfc 6, Rtf-f >^Sia«ffli5 5 7 «fc 

®-f >^ a,t. ^©«£. ^tmvf>? 

6 0 ©#£*?«# 6 0 a, 6 0 b. 6 0 
c, 6 0 dftfc#ilfianTVs5«#S«*-r* (S10 
0 5) . Cinfc«fcD» -f >^^»*fiU$fi«6 Ottt, 

mm & mm l & m \z %w \z mm $ nit -i > 9 mmm&& 
&mzum-£ntcz.tiztzz>» *tc, mmzmmztirc 

>^ffiffi^S*ttS^€r, ttWP©g8iSt)^t«fcr) 

40 asftu&Bo^-rnTVi&^A^^^sfjifffs (s 
1006). -rat)-6, mm^yzmmmt^yzm 
ffl^3e*t©i«c. (*f^©-f>^s*») s 
ffiffl^^») - «B»*fF#fi) ©j5Ta^snsw# 

ttt. -r>^a»^aigK5 7T©«m«7i^, iF*h 
so. ^:©ffi«^55-7°p^5AROM5 s^tc^wsn 

50 TUS. -7j, ±3C©H«#«J6fi:l,&^#&fctt. -T> 
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[0 0 3 8] JijSfflMfiSfcS^HT, iEISfc 

7t-yg^i6 2i:lf^yt-ySSSl/T (S 1 

0 0 7) illi£^7f5. 

[0 0 3 9] «±iffiHJ^fcJ;5C H-JJOItOE 
©S« n fl» £ 3 ^ SfBSSfi S JreWSf U JlHf tf* 

jtebfc &©£»&£*£•&, ^^t-ygsse 2i; 

IEU !ELA>fi»©JIf*fteft-fSEia*Tr£*. 

[0040] **»0>reti, #7-iitt£ia»-r*&«> 

CfflHS'f -fin- y7>, 75 

y^©4&©fc©©#|£7KLfc#5 > -^ftkiRBSIMin 

"&©*?*«£<* *mw\t*7-mmm» 

fc, 7l/-A/t-y7 7 5 6ftCD2ttIB#/^ — >© IB 
IS (1 bfy h) ^KfcEfisnsBtt© 1 Fy Ffcfcf 

-M77r 5 6ft©2ftHlfe/^->© 1 H*fcMJS 

fBH#/^->© 1 H*^fBSH*©*a H y h 

[0 0 4 1] (|g 5 £jgfl) 01111 *5SBJ©|H»g 

* 7 2t^mm^-^^^nm<o. -^©pHt^-^ 

-fin- Tif>^, v-TX :/^yi?©4&tt© 
2fitJIj#/^->££j£L, ^©4fi©|li#A 0 ^->^ 40 

■«*d»S«*^7 lCI8W-6n&, CPU73, 
A*777 7 4, 7WAA'y77 7 6, -Y>?gl*&ffi 
«7 7, *7-PU«a*ffl57 8, HyhA^»7 

a. ■?-n-enig4*«w©'b©tra«T«fcn©T? j E-©si 

[0 0 4 2] *§lttMT^4§|ffiM©fe©tS^oTH 
«©tt, #IJSr^l££LT©:/n^5AROM7 5(;if&» 

snw57"n^7A©^ *«t«fiy*#atL/T© 50 



#M¥6- 1 2 6 9 8 1 
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7 BiCM^tlT^-Syn^^A^Hl 2t*T7;Hf 

uxas^tl. ^©satc^^TWfa-r-So urcogst 
8 2 «, @asBK:«fc Dfc^i ffinamasfT 

fc 5 n t T?EftBl«iftte© faitf S 2 5 # 

Sf*r*&»Kffi^en*iirflaiftsfia$LT*<>b©T? 

£5 0 fHSHr»S«tt, *5-H«ffl7JgB7 8© 

ttffi P BIS 3fiS©»3IT-ac 
£Z>-(>?m\%V<m>?P^y FffifiKy F^© 
>^ttl&«Ktc^ij-fcjifi©Jnffi#gicJ;^-r >^ffi 

mpw©ii^>^s^s-rs^©-\-y FEHwaasfx 

&5fc©T&-5« 
[0 0 4 3] **»«©Hf*aS«»fP*«fct«!Eia 

s«#©«»^!c^^t. 01 2&&mhz>z>mwr 

4. 112(1 111 t^LfcffiSSBT©, «I1 
©^IMS^T^n-^-v-bTS.D, 7"n^5AROM 

7 5fc#KffisnTt**:/n^7A©55©$f^fc# 

[0044] imr^LMin ^xha>t°a.- 
^7 2ft%mznT%TziJ7-m<k7 1 -9*<D®-mft^ 
sfgaufc^T?Hj&sn» s-r, 7i/-AA*7 7r7 

F-yh*7>?7 9a, 79b, 79c, 7 9dKn 

^n-eons-fey hf* (s 1 2 o i) o -&\z, mm 

WcMMS 2^©Naftic©fil*ffl«ftT5 (S 1 2 0 
2) „ ^©t§0ffllttLTIl cn«>sif«siBe 
•rs^-^C^fflS, 4-feSrfilaTfHfit"-5i:^[C^ 
t»«-f>^©MfflfllSffl^T*<. #>y->hL 
fcFy h«tf>5, Ayty7r7 6rt©pf«*|B* 
f 5 © fc&fifc-f >^ ©ffiffl^SMSftfi* ttt* U 
7-?«*8 mi;ffiiLT*< (S 1 2 0 3) . 
T, -f >?©ffifflf Silt lHyhaOC'f^ffi* 
SfcEftFy F«**i;fcll"P«*n. 1 Fy F^D© 
-f>^it»*«, fft7"D^7AROM7 5l*Ifc##a 
tlTV^o >>?a*lfttB«7 7fc«fc?)Mfcffift 

W©-f >^^*^^fi«fc^fflL, &£«©-Y>^S* 

s, ^n^n-t >^ffiffla#»*«8 o©&&fc*j]SL 

fcffi»M*8 0a, 8 0b, 8 0c, 8 0dftfcML 
T£< (S 1 2 0 4) . *l/r, y]s—AKyyT7 6 

w tc«» ^ nx ^ 5 #fi© 2 eia«/^ - > fc^o 

5-««m^gP7 8 fcj;l3KfH#K#:!CPi#&|H®b^ 
J}«S, WaStt^S#«LT^< (S 1 2 0 5) . 
[0 0 4 5] 7k-AA'y7r 7 6ft©H#A°3'->S; 

£TEg l «: , stx-f > 7 7 «t 0 

©-f ^©*&, ^n^°n-f>^ 

IfiftSS«8 0©MSS«8 0 a. 8 0 b. 8 0 
c, 8 0 d^t*MflanTV>5«^6«3f-r« (S 1 2 



(9) 

15 

0 6) . rntc^D, -i>?m*mummms oca, 

&mzumnntzz\t\zuz>„ mz, mmtmntsnit 

>?mm^Mmt\zm-ji?, f&4mmmtmmzLx* 
eta □ © atss ?> mz ± o fesLfcBj«^f ns#© 

SfttffcV^£5a»£W8fr* (S 1 2 0 7) o 
[0 0 4 6] ECTJ, B«©g##fcV>£¥!l(ff;*nte« 

^t(i^©^s#Mas^7b, ■«©&«#*«£ 

t« (S 1 2 0 8). zzr\t, 

^SM^e.*^©tB*»*«Sbfcfis^n^nE Y , 

E« . Ec , Ei tbfct*, (0«flfgC«J#«i*© 
tt) >Ey +E» +Ec +Ek +Ex ©ftfrS&ii&T 

tfttUffi 7 7 T©lfttfJK^». 1 hStJO-O^OBt 

[0047] c cT?±e*#it»««&$n^o 

sn. ^©ss«ma&HTTSo hfe^fr^ 
#»fcsnfc«£fcttiafi©j!&##*siflW;*n, 

0Sffi$(«f#««©fI& (Ey +Eh +Ec + E s ) © 

fr&3 (S 1 2 0 9) . fLT, *7-B*fH^«7 8 
©EI«ffl3£fffc-s>;&S, Sff-f >?8JMftffl«7 7 

T#6«IM>?SMtfflb (S 1 2 0 4) , H«fd 30 

[0048] ^±mmhtz., movDM&frffto&frzs 
fr<Dmmr\z, i ®B(Dmmmizte®um$kuwmm8 
2 nx n -sfflMfi t ©it« \z <t o w»f s n* 

©■*£«»£. < >^©ffiffl^€*i:^©S»*i 

©g# e. h« c#-rn*©sflrtft* § t mm s nfc*& 

&5i5tW^ *©«, 2©@J^©¥lJ8rBffc 40 

«, ®«tts#i#e«8 2©«tt, «ni©iirtaj!iasff 
&5ifr©^>^ ©«tffl«t*iB©iB»*t©s©4e© 

fcV^SfflSr-rsi^iiitt, IflllfTfcofcliaM&H 

tttt>5 i«0asaa&fT^oT*7-iii«m^^7 8 
©nr«£H?>, ^-e»A»o&«^fctt«nt»iir 



#M¥6- 1 2 6 9 8 1 

Iff 

[0 0 4 9] K±SiMl/fcJ;5t, 1^-^©H#©IB 

mmz&^T, -i>?ffimm*<bt\zmM<nfr?nm<D 
Lurr^t^^ ffiffl#tt-t©njflfiiasB*fptta 

* © @Ml**tiT % •3fcfr£5#fc*«fl/rir5S© 

t, @«Ma^W3iT^^-3fcS'&fcta:^©0«®a* 

[0 0 5 0] #^Hfc:&^Tt>SM3SfcHiH 

mz, -<>^©ett#tciWiiBsnst>©T?tta:<, s 

fc, 2 «pi«/1*->© 1 H*^HB»H«©«* H y h 
fc*fjST-S) fc ©T$> o T t> <£ t^„ 

[0 0 5 1] #(cfB»SB®+Tfc«ix^;v 

-Tfe©Ta&-S> 0 

[0 0 5 2] ^©^SK)&«^Sa!C-3^Ttt> fl*. 
tf, *H#ffFlg4 7 2 3 1 2 9^BJjffl#. 7 4 0 

7 9 6^W»#fc0ISSnT^SS2f:e9S:JSaSffl^r 

$!, n>f^ -3.TXS©^-rtlSCfe5ifflnItgT$.§ 
t>rV>Flffl«^tlJ, Cf>^) 

fimw^nT^zis-b^mmzttjfchTmw-ztiT^ 
^.*3&iia:ia«±#s#^*^»< tfe-^©»fs^ 

m%M\zz\<Dmmnn\z-ii-i?ttifci<tcmfo 

W©a?filSjgjsKT?*4©Tf#3!t^»«. ^© 

^) ^ttms-ttT, *a<tt>-^)©jars^-r*. z. 

>9) ©litffl^S^T^, .tDffSbVi. 
[0 0 5 3] Z.<D^)VXBVl<DmmtmtLTU, *ffl 
«FfF^4 4 6 3 3 5 9 M^A 3 4 5 2 6 2^ 

W«l*tlS*3nT^S«fc5a:>b©«taLT^«. U 

is, -hfB^fflm©iaK-h#*tMTS5g?|cD*H#ff 

14 3 1 3 1 2 4^9B«#tB«SnTVi.S*frS«ffl 
[0 0 5 4] E»^y P©*^tLT(J, ±^©#HJ|i 

M*T«.*H#fF^4 5 5 8 3 3 3^Hj3H#, ^a#ff 
^4 4 5 9 6 0 0^M«I«*ffiVi&*l«'b*5SMt'&4 

tl5*5©T*So 

[0 0 5 5] 3P^T, fcft©*aHftS*#:fc*fLT, * 



17 

sits x >j y h*m^m$z&®.<Dt±ihi$t-rzMi&zm 

^TS#BBBH5 9 - 1 2 3 6 7 O^fS^X^j^- 
mrzftfflm 5 9- 1 3 8 4 6 1 ^&«CS^fc}iJ& 

[0056] s sir, $mmmmmT°zz>m±tzmm 

#©*C*f«Lftfi3 *^-?Z>7)V7^ ?0tm 

s»fc-r*^, -^wt^snfc i mmm^y f t 
ssHMr&tsswra c taj-efra. 

[0 0 5 7] KUpLT, SB*#KS*SnSCtTf, s 

g** t ©*&«jfca»*eii#fl#> 6 ©^ ©«*& 

a ttB*^ y F Bfcfc-frMfc-f >^ if yy mm s 
#5&W»W3&T*a. 

[0058] St. *mw<Dmmmm<Dms&£LTWirt 

ffifiK y H fc*f L T ©* * y h! > ? U - x > ^ 

m JME*aW4!ft§im 

n t «S'j©Jn«i*T^ a nn s fc «t a 

£ff 5 £ t t> S?£ L fetBSS Sff o t- & tcWS&T % a c 
[0 0 5 9] S&l:, E^SgwfB^-FiLTttH 
^©^•^©^©fBi^- F£W-T!ttfc<. EfiKy 
HS-#Mic*^-ra^«ftfi©to^#(cj;-3TT 

»T:£38rP»a. 
[0 0 6 0] JJl±SiKl/fc*3fiM**WfC*V»Ttt, -f 

ftt5^>?^oT, £fiT?*HfcTat>©, fcL<« 

$t#n?$>at>©. &aw3_hii©-r>^viy f#5£t 
«^>^§*£3 ot;a±7 o"caT©lBBif*n?iaftii 

SSffoT-f >^©Sift*5fefettWlfili8fc*5J;5fcS 

£wirrat> ©#-««■?* a#s, mmmm^u^ 

[0 0 6 1] an*T, «ffirafci*x*;]/^-(c<fc3#fi 
£-Y >*©HtfHKSB#S»^^^©*KSHEfl;©x*;p 

z <Dmm®±* a w t LTttuwceftrr a^ >^ § 
ffl^s^i/T, ^-fnsc lt fe^x^;i/^-©sd»«^- 

fcL^s5at>©^©J;5&. S»x*;^-fc«fc-3TSIft 



(10) #M¥6- 1 2 6 9 8 1 

^©J;5^*^"f >i?B, #11935 4- 5 6 8 4 
7*J&«*aW*foMHB6 0- 7 1 2 6 0#&*C8E* 

fi, -hi£Lfc#-f ^fcttLTfi&^j&fc©^ _kj£ 
U&K»J»^**ff-r5"b©T?*4. 

[0 0 6 2] $S!CJD^.T, *»HJ|fc#SfBftSe©^ 

nat>©©ffl, u-^tte^-e-^a^sB, as^K 
m&mmm&&r& 7?^ysu gso^nssa t>© 

[0 0 6 3] 

[0 0 6 4] H&g 1 tcia«©5£KT?tt. KfiWiWR 

^#*-rafca©*ij»^a&^^a^tT, iE»fflgm 
ia»ffliJ«iRiP*as©iiiffl#sB»a z: 

©J: 5 fcB*ffl|»$fiKg#8©JtWSg*..5 z: t fe^S 

a<asoT?. ia»fflawjR*«F8i©jgjRSiK--rac 
m>Ttiten:*Mfc£eiaz:fc!&*T?sa. 3 

si:. t3e^tciBe^txT^a'[f*^gfttc#^»^ 

S^tfcif). E*ffl^iK#g«©B£Jfflfc#»fcfc 
a. 

50 [0 0 6 5] tt$« 2 [Cia«©^TlJ, tBftsnfc^: 
?|Sc SSHS lx, WIBfl-»K*!cS^^Ttf[f3fB»fflgm 
© IBSffl «»©3S*fff* *««T S SH»^ 3 

ffl«jRe««s**-rai»ic't>*is©«!iifc£a:<-rac: 

40 ssnw5fc©tbTt)H«i©^*««#&na. 

[0066] M3Sja4tciB*©f8Bj-ett, -fyzmm^ 

a -r>* -f>^ffi^^*t 

|B^fcS^fcffiffi$nfc^>i7tf|»»i:*J±KL, etffl 

□©ateso j f>ttWP^©'f >^©«a&©^ft-&fc±a 

£SB«©&1fr©#&£W8fraW»r#fti£;£U IS 

■ @*fc«fc-3Ta»»fcwi»Ta£irttw!B£fca© 

50 T> «ffl#©tuf3S^'©^i:Lfe/5;< < fufBSSSa 



-662- 
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[0 0 6 7] 5 tE*058WT?K, ±KgLfc?i* 

[Hffl©ffi#fcift9i] 

[0 2] 01iC^bfclH»SBT©x-^0U-H, 9 

© (A) «5K h7 p D-tX©^-T5>^Y-b, 

© (B) BU-H^ntXO^ 3>^5>-hT$> 

5. 

[0 3] 0 1 iC^L&^-h'J ^^©x-^©#^ 

[04] B 1 fc«Lit*-h'J y^SOr-J'CR* 

[05] ^.mnmmmw.(o^2mmm<Dmm^nyi; 

[06] H5fcSLfcEftSBO^#:OftfPSS-r«K 

[0 7] #J^©iHSS1t©SS3£«W©«l6:7nyi' 

0-r&5„ 

[08] 07 iz^LTcmmmmo^om^^tmm 

[0 9] *5!K©aa»S1BCD©4mfi«I©«EI|^ny^ 
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[Hio] 0 9fcjKLfcK68BTr©. m&smo^m 
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